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mucoh--? **L. ®.®BtfW\l : s V a y ££t? i i: L . ISCliE 

h<OJ$tttis£-&tr.Iifc— ScLfc. S E M t E D X^lf ^ffl^^iit 5 t , * f L 

ijfcy'j ( fl * b ) ^*n'jay ( in m a ) ± m & $ *x „ ttitzx 

•otTrt^U ( * « C ) CO ft $ IS a ft ffi (i * ■?> Z t £■ Hfl £ *> (C t . 

- 1 0 CO S E M # ffi (i ffl S 2 2 Jt * T Ji S K ffi I"* K IV CO T J* ? A V W. S £ 
?K I . ^fL^yny^^OtiK^U^/l^^fLtt**-?-*.. S B F j§ ?£ £ 1 

oHiaaatfca. * o ra k * ?l ^ u a y«i!^i«<ti ( 4 t #\ ««2o 

T tt S E M # *f T f * fL Jfi* 1, i £ . SEMtEDX* 

o t a ii & r a- ? >f h co a is; j6« e z o » + n <o * fL » € >- y 3 y « <o » j£ * * 

Si LfcO£!:j&»i!li&a»K:3rofc. # S (c * * * (fgl 0 0 *t m & -t > * fL CO 
,sH6^=5:SA(i,*fL>- | J=jyco«jti*|t'JflL ; ffii5^^*$*l»;i:* 4 T"^l.t 

7*9 4 V tfc * ft co fiic « . * ?l ^ 'J a y CO fL tt AM 8 % Jil ft T & h •> x ^ 
-tSLttBft^ftt. *fLtt 3 l^JO^fLv-ynyfflJSSr^oia^fL^xA 

- £ , 0. OSQcmCOSK^^fF-rLfcpICZy'jny^iA-frf,, 
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5 0iI%HFttl#r B 1, 1 0 0mA/cm2c9|iffi ft I^S ft lTI> 

C tCiotlSLit. ± t KG H is V a > ffimiZ 9 . 4 jum CO J5 $ 2 5 0m 

mm z m & i tzm s b f mmiz ® a l fc . 

H 4 ii , jl « 1 50tSi?flJ. fiA-ifrH0cm3»SBFSai: 

7aiaasLtao. #?itt3 1 %^>#e ^ y 3 yi^nw s e Miti?« 

CO ft & * -f . Il.ti¥ll 5 011, *7L^'J3y<0«ffll 5 4 ± 7 A' ? >f h CO 
*ttft 1 

5 2 

omA/cm'wBafttaafaEYsftiaBSftti^ttiotsfiLfc. 4 

tfcHlJ/'ja^jUtt, 6. 6 5/im^f §tS8 0 0 mVg«#fiIil 

asBFsai^ftLft 1 5 0 cmSfl^ijxf i/ysh'ycasaifc. 

I5ali, 1^2 0 0 ? f§ * $ *l S , 4 31 f§] <7) $ ?S » |§] f£ ?K * ?L ft 4 8 % <0 
^»tt'fh««±07^^'f hitf» 2 0 2 «)SEMl«i?|OlJ*t. 05 
b tt , M% 2 5 0 T»« « fl* , # ?Ltt4 8 %0*?Lffl«JhlCft* L 7 ^:5M 
h*«* 2 5 2 «SEMa8m?I««*^t. *«# 2 5 2li. P. L i U< 
Journal of Biomedical Materials Rese 
arch, 281, p. 7-1 5, 1 9 9 4 £ & V» T 3^ T V 1 . h X 5 C , 4^vS 

» O * » o 7 A Y m tt * # -> x a - co ^ A IS -ft ffi $ "C IS ft h 

titt. ftmmitmmzm z-x . sBFiitsiHtg«tntt4 8% 

^A, y yfc i^KiS^ttS £ t ZmLtz. frh Milt: t d b lz , ± 
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t 

A 9 4 h£>#££i|fg-f!). »!|6 0 0 /c mO»»©P 0,HB#« P - OJBi 
m III * - K t , # A' # * - h X 0 S K) t - K JC llf •£ t> ti h ® l 4 0 0 / c m <7) £ 
JS a y h n jjr # « 38 3 ft fc . 

yiMilfF'y h CO # £ £ * f . SBFjiiB[lc«E«-tSffirtffl3*ffliaSrgia 
^ S l: t frfrfrCz-? . t?Ly U 3 y|S* ! l8l«If7 -f -V & h v> tt F 7 h £ 

a* 

» o . ^^t + ?Ltt<0»3ttt*7L>' , J3>'^x^-SrSBFjS?K4'fc:A*tJt. & 
HlBft. #?l£«ttSBF8»fcfc»LT^£fclifc*§*lTt3 l 5. f xA- 
ttfc«^**tt"Cli4*»ofc. *7L^'J 3 >ffl«&&vWi#$-?L«l«tf>^-rftfc: 
h it * ft ti 12 ^> 4> ft & A> o fc . tfLy'JayiiSBFgltiotJ: 
0 *3tlK*ft £ft , loT+Ey'Jayiia/hay^yJ; 0 l>®Mmtf»^ t 

l Jny^ii^^|g^|, ( it^^tgT'*l.fc#i.^fL^„ £ftH:«HfWfctt»$ft 
fcy'j3 yS»Ht S S^TT^H h ^ * £ {£ jt $ * § i fc T * S T 
h b 0 o 

W ?L 4 % , f J 3 SAHiKOWadaiftO^^^'Jn^fxA-li, SBF 

iiffitz 4 anffiii LfcW, t^^m *v^g«t . A^tn 

iffitlt^^^y'Jny 
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9i>N-i:H*fc:ff»Lfc. StC *T ?L tt 8 0 % , f § 5 0 // m WtfLv 'J 3 
yf*?lir^M K0jft£tt3*)4>ft.$:J&»-3fc#, i^«Ji«iS B F^?ffitC2 

t?Li/'Jr>'9tA-|ffrfc3 0cm'fflSBFj|jt«|itAilfc. SBFSSK 

» ft «r 8 ft fc . i*iis>coit*fttttJ^4><^ , ;3>"fxA-tf)affi^Piafifc:ffi 
iU^Jt. ft -a X A ^ ? <0 * W ?L S/ U 3 y tt 4 ft vS tt T tt & n . ± ft fi m k tt 

* ft jb « -r & t a r 4 v -it m ft <?> fS a is « a* s -r #* * *> t ? * a . 

i « <fc o fc: £*i &4>*fNi . ?L^>* % £ fc fJLtttlfllcmtl £ k t i 9 

X ^ h . A;u^<?5««tt^:7Ltto^'J3yJiJt«W4ft^S!ttT*>l. ; * ?l tt tf> 
Kv^a^UayttSfHRttTJbO. +^JKft : ffL1tO«/h?L^U3>'{i4ftvS 
tt T * 4 . 

iftffltt fttfMfc^ffljSc^-ffci, . *-*i<i,#±ft*iStt, 

HX tt * S u tt £ ft vS tt X' h h *» if ? tc J0 ff L 3 4 £ fc A 5 » 4> it T ^ & . v U rj 

t'H-n^A-^tay'J ay^iA-CULT, ± E <0 $1* ft HAS t fc . S 
iOi. N a 2 O , CaOfciirP t O ! i*irtS4ftiStt*5^* , ^*^5"i' 
A <7) jg Hi tt , m JX W ® t& ft ft ffljt-f 4 £ k fc i ->X T A 4 K*>j£fi£1fSfcB& 
ttl>i:#i.4>ix2). 4 0%*ftHF>|i2 0mA/cm'Tl*SSSftt5u t 

ci |) , gich'-rifcpl (30Qcm) czy'j3y)iA-t:fcuT)g 
)£$;h.l>*?ltt5 5%, I? 1 . 2ium<Ot8'Ml^'J3^<0*f#«<t«fc*^^ 
^/L-^^AiivStt. 1 25cm3<oa^X?y-/KfC5 g 

tsiJtLfc. * iv-s*) a . •fh , ; f >Aj>4^tty>'$)4^tt£tT.^^®offl^-fr 
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ioa:iS4ts*jttitft4. * *> » r * 4 h a* * ?l k ■ft ^ u n y ± t 
itttJ. ztili. s B F»»tf -ca»«OA*^^ ttftfty- 'J r? v i i) av^vftt 

v y n y t + ft ffi&ifi$i%m&X'b ft £ t U ^ ft . 7 

*9 4 hcoj**£*Sfc:lftftftfctf>fc:W:, £-f Uy'J3>©S B a B tti ! «#^ 

■c ft & * ii * ^ a* , * ^ * a a a <o k >v ifi, am tz& & z tix ^ & * >\s is 

o . Journal of the Electrochemical S 
ociety, 1291, 1982. p. 2 8 0 9 - 2 8 1 2 CiiUT S i g ra 
undB. #fefitt^'j3yfct5ftft*A'y'>X.«0«^ 3 FI5i»»ffiU6. 0X1 

ft. ft . 10 21 /cm3 (2%) £ iffi £ ft ig £ <D . ifi ft W V ^ ^ «9 # IV is *7 A & 
9 X h ft . *>*^#S^IISa»:(OIg(:J:otisEU^ : 
( a ) ftlZT&Kt: £ o % V 3 V <n®m Y - V y ? ; 

( b ) $ ivis ^ &4 * y iz & z^^is v a y fo&\^\trt>v ? : s v ? y <n4 * yft 

(c ) * iiisv 2>k z ju^v j>it£mcDxt° ? 7 ^ - mm t %nizm<f& 
mm . 
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- 3 0 0li2O(0y'j3y)iA-a!^ 3 0 2 t 3 0 4 !:#tf. 3 0 2 CO SB ^ ii 
CMOS0SS 3 0 6 S'^A, tyf-il/^yh 3 0 8 # E SS 3 0 6 CIiU 
^ I) . tyt-ii/^yhSOSIilf-feyt-, Jtt^if^5-^-fe^fJ>l> 
. CMOS@ffia/Mti (@CI±S?fitv^j:tO KJ:-jT»:aftl&S*u K 

->sA-«t 3 0 4 « 3 0 2 «ii#Ol^««HI:S/lfcJ:if 

fi^-X'foh. 3 04O&#li,*o4'fcfiafr&£:ft.fc2oW±g&£}i3 10 ' 
i:312rft-3. SjH3 10ttK-AJBT*S. 3 0 2 t 3 0 4«09*A«iM(: 
lit^t. ^13 1 0*«CHOSEIR 3 0 6 ©J:C4J. ^13 1 2 ii tt Iff IB 
X'lZH&X'fo *) . 3 0 4(7)ai*5IoT#i;tfc f ), tyt-iMVF308 

* y-t - z & >o % < mm* z z 1 1: *j miz i, x ^ & , mm 3 1 2 ti 3§ j§ 

tt J8I co 3 1 4t,z£^Xi5t5biiX^& . ±g=5rSP3 1 0 J: t>' 3 1 2 fln i. T 
. 5fl3 1 6 CO j 3$r/h$$r$Jj#3 04cr)gl5^cO±g|5^ffi3 2 2 t#*LTH 

4 . * s as-su mm - ntit * o , coaBffffico ig a k a ■& 1 1 1 
£*&<$:5. *s*2JU4. 4**«aft«fc«>«)jiii*«m** v^ii#o** 

fcBriJfifcl-SfcJfcfcffttl-S. 213 1 0. 3 1 2 % XV 3 1 6 ii g ^ W * X 7 
* y / # & , t * tM * y |g ft «J ffl i V * W tt v * 7 ft a L T co 4 * y x „ 
f-y^'tci -> T j£ £ ix £ . S # 3 0 2 *j it/' 3 0 4 O ?h (ffl * ® co 4> & < t t> - 

§ftTW?lx!Jayffl$ft^)£-ri>,l26KfcUT. *TL^U3Vtt**3 04 
cO±gE«ffico»3 3 0 fc J: 1/ ffi CO « BB T' {;£ $ 3 3 2 ti-)t$ 

£ ft T V> 4 . 0 6 « 3 0 2 t 3 04cOg|5^c7)9l»iJ*ffi* { ^^tC*fL^ l J n y «£ 
-oXii&btlX^lZtZvkLX^&tiK g|5 # 3 0 2co^ffi3 2 2 £ SB a M 3 
3 4 *? ft if # fL >• U 3 V ft -g- tf 1£ ft T' + # X' h S . * <r> i 3 * ft $1 * U H it if <fc 
0 © * T * 6 3 . S# 3 0 2 t 3 0 4li, llftf ^ny-CILTy'J 3V 
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y'JnXii n v i t roSfflOfc&OA^tfHry^-OiSiitefc^-Citeffl 

tyt-a i n v i t r o n^wmmm.<n%m^a 

^TIS«C^g4tSttJ)S-5. e»ft3;ftfc«*96WKi*o;fctf>fc:. 
. t/Hit?Ly 'J 3 yi««l««KI< <! t j6* T# . Z. ixli MM ^ 

lilt £ fijffi U T t' <n MM £ X' * 4 i fc «8B «0 R J£ * v> t t T * - 

in v i t r oii^SUieiLfc^^ in vivo£«fc-3V*-C«i£ 

* T <^ ft V* . U L & # 4> , i n v i t ro5UBHiAftrt«a«Sr»JBt&i 
3 ft ■ § tlh „ i n v i t r oliOil*^, S B Fli+CIS^T^ 

* 4 hitfHM^tfcv' l J3y | >iA-« i n v i v o ttillJSttRiE 

i n v i t r o X' <?) is V 3 > h h Wte^fti/ V a V $kW ±.<?>7 ? A hMJS 
iiHSLT^J. <" £ !fe il £ 14 j t ^ 3 JB B ti , *f I tftK^t^TOl 
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x ± m ¥ » fc If £ $ ft 4 *> tt X (4 «r n # , ft 56 co a ffl fc n L T « £ ft * W C ¥f * 
Sft 3 4 £ I: . £ftBI-£tttf>#»*>S*#{i. rg^ji^ttj 

Journal of the American Ceramic Soc 
i e t ycO + cOH e n c hfcJ:6ttX*»4>, S*«tt£ttJB*rfMi8««fctt* 
C*IU, i^«1l±a«t:Ko"rft*)feftl>J: ^i:ff y $ ft fc ff fi T £ 

3y>iA-i 0£OtfLI«20ligKiK?) + ?Ltt £ ft {4 , 4> ?L >- 'J 

3y«JS*«iRiRSftSjia2:i!l«-riii:t^ieTife*3. 

fcioT»»Sft4fc*i.6ft*. 4*ll*'tft'5"J 3 y co^STtiM-fftif 
. i ft cOiNBUS te * ?L ^ U 3 y ffi Sftffi 1 1 t # *. h ft 4 . f ^TSBFII 

xmmifcmmii.ftfenmB<oiiiii/V3ytfm<&iRiitf®c>>mmtzm&t& 

i* 3 *» £ H 4 i n v i v o T <n % m i m M L =5: It ft 14' =5: & X h h o . 
S B F |g $ 4> T <?> A -f 7^1S«lfflfcJ:'5tSTL>' l J 3yi(07^^^ M 

w&ti&m-tihimtmnzitizbtf'Q mx t> 4 z t & * 1- . £ & 4 n 

It fir * o . 

SI 7 £■ # Si f 4 t\ : s U ^ y ? x a - 4 0 2^* / v«Bffl;^ l ft?t2:jiffl-r 4 £ 
*tf0mm-ft:^W-fe^4 0 OcoBseWWSia^SSftt^^. 0 2(4, 

jg fit 14 0 . 0 1 2 Q c m <0 3$ < h'-rUnl ( 1 00) ^*|6]-/ 'J 3 y) iA 
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- V h 0 . Ztli-tiVA 0 O+Tft^-r^HUt, 40H%*ttHF*100m 
A/cm ! tl#SRHtL, *?Ltt£> 2 0 % , if $ 1 Um, B E T i S I 
:H ffi « ift 7 Om'/g^tftStttl 

;n° y tt ft $ -it . * <o tt « % t * ;u 4 o o t a -f * . 

-7x^-40 2 iPTFEn? h 4 0 4 *f A I . fa C15r#it^ P T F E 
'J 0 6 J h 4 0 4 tbtjhftLtl±fta*. IfO'J 0 6 ^P 

TFE»SLfcO-!)y/4 0 8 i4 1 0 £ JI & "f & „ * t 7 h 4 0 4 Cio 
. i/ij3>">iA-|±4IO*S'Cri/-b4 1 2Kjf L^IHfli. TU-b 
4 1 2(ivU3y>x^-c7)^®^c7)l:mtfM5rt^^L. £ # -fe -y h 1*1 T j' 
'j3y>iA-o$fLIK0 3 6 cm^fliatfSMtS. * i& |*| <*> , P H = 7 
. 3±0. 05tC*(S^«^a. 37±l\:(Cttl*S<lT^S, S B F i§ $ 2 'J 
>y h )V ifi A o tz X 'J # ;k # * - h * y ? 4 1 4 IZ it -t 7 h 4 0 4 £ A ix h . # 

T . •>xA-402tiS!*Si4 16<0iafc:-^<0«aSrlt»'f4. '7x^-4 0 
2iiliAM7^f)| l uaSlAM 7X^)Hf fKOMiTT't i^. Ml 71 & Is 
l418li36mA<5gfS!tft»tS. .1 tf) £ 1 85(2 . SS*«±t LTi^'J 3 
y#tg£ffl&i§-&{2#Jl m A / c m * . 

tS* ! Hy'J3^?l*7F7-^iUy | J3y-SBF'fyj'-7i'( 

3B$r B 1c0SBFfgMf*.*fLv' l J3>"7xyN-c0^ffl5:JEOL6400F^ 
SUflftfi (SEM) KtJ^-CjDatEffl[6kVT«lltLfc. ii'WT^L 
T 7L » l£ S ft ^ x a - it , 4 7 X « ft 1* £ ?L » j£ t tz *f ,1 »7 x ;n - t * 
. # TL x 'J ^ >- -t ^ ffi it * & ^ EE 86 £ ^ $ & *» o . Li'LBffiA'-f TXLft 
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DXftjfii. i<o*«Ji* { ±tLT*;i'^^Ai-yy&*tf«HSHfC» , J. ed 

XOfciBRfffcifiU (■f4*>t»<lJK^X)ft*. V ^ * £/ i> A . h y * A t3 
J:tfSfgWj:3&fl!!<?)SBFj£#£-&tJ.rfc£*L>t. A^T^Ltt^V^x 

£ 7jk L £ . 

y C a tr IS Ml « # * ?L S" 'J ayiCifCB 

5e $ ft T 9 . it « W » < . ff^^O. 2 ^ mtiS ; i JiLt . ^TL^U^ 
y ft T li , t^TWfyr/Mco^t^^y^Ai 'J you-^yKiEDXo^tB 
RfffilT-Cft*. Hffift iff UcW ?Li/ 'J 3 yJlii . JfO±gi50. 5^mrtT'«S 

z#-f * y » * #flr 3= (sims) t ffl ^ t . 3EKosfc4*&s»fc:Jia t ;&/> 
>"> ^ it * s a * t . * fcffi<o#sws*<oas*#*s: it« . *r 

m x •/ * y ^ U fc * 31 >- 'J ^ v »i . fcUlfiii-y^Aiiiy'th'Jf a ( s 
BF*i:if4tS) ii # $ C ffi K ;u T' ft 6 #\ lit 3 J K;K07 7$ ( s 

S I MS7n 7 h t 5 . 18tli. ll/Mrxtt^iA-i'^S I M 
S r o -y h £ 4 5 0 O IS T ^ L , A' -f 7 X L T IA & <A ^ x A - t> (0 s I MS7 
Dv b £ 4 5 2c7)^T', itSlA^TXUfiA-i'^S I MS7d 7 h 
5 4 5 4 <A |£ T' ^ L T ^ £ . ?t#{i±i:tT*fL^ , ;3>'C0«ffijfi<T^C:-5T 
US* 5 , IA f *l O i 1 l^m»|§(0B4#t:l3it-)T/!f;l'y">AK;Hi 

yzwvov x 9 i 

* *» o jt . 4 5 0 co m « . A'^rxuoivw iA-cjt^t, isamtx 

*^^x^i,^t«<7)S^&±#$-tt.llffiA^7^(i^^S^5ffiT§-tir^Ct 
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*ftM**ltfc:*iHT. in vitrofcitfin v i volltiA^ L 
fc»^.iESfcJ:^mEaoffi«>-C»feiifciEH , r<o***iJt:Ri5'tl.c:fc{±l£ 
< 12 tf> 4> tl X O 5 . £<i6©«fflttM**«05tt***ftfc*<05H^C»LT 

IliM n vitro?. J ftf ftttii^ t < i n vivott, ISi'W 
n#. fS SUS A a g Ji . -eft.j&»4tl.^-fii«)Btffi»fi[Tt>*;l/^'>A«fc**iEjt 

Oflt*3&««ff<04*a['&tt«:*'fit* t *Ife*lT^S. in vivo? ft* ft 

1 Br W & «V » . *^±fc&«**ft#»j£^fr^J:3fcKfi1H«£7l'y>'* 
in v i vofiit/i n vitro t»A'^^ y f-gi«^S 
C*3ttl>3tJflAM# t Xhh o . illlff%*{e)S^»€(i. >- >J rj y<-*co 

4 i> « X' h h # . S B F j§ ?g + T g§ ffi -fk L T ^ 2r V> x J\ - IZ m «6 ^ 'f 7 * £ if 

$ £ & 4 , #Jg<>>8Stf>£*gJHI ^ U 3 y ( *° U ^ U 3 y ) USB 

F m W. *» 4> O U y 1$ * ^ v A CO it * t R 16 -f I. t ** T- * . ft o T 4 A « tt T 

cmcOtEB<Offifii;1t£f5ottiIl 0 0 m m (0 < 1 00) pICZi/'j3^iA 
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- £ . H£0. 5 // mftfflttJRKftto-tN *fcf««8«4t*iilt»OI{| 
Um©,^!; j/';3yir«ffltJj:i;»I»8ti. K ft* « (i T h e rmco 
TMX 9 0 0 0 T - ^Altii^X . ^ 'J y y 3 yfliT h e r 

mco TMX9000 iff £?ISl'#f j»I 7 T-*^TlSfiS*S . iSft 
ttftj£5ftfcftfc, 7r-*X«f SI 0 0 0 t»-gfl|tft»U 110* 

® <2 , 7 r - * X CO * £ 5 7 0 - 6 2 0 "C CO £SH (CUM I & tf h . 250-30 
Omt o r r^&fflcoET'S i H 4 ?;»^Btl>: i J^Ttf . 

Kluwer Acad. Publ. 1 9 8 81fi^T . KaminslCi^ 
TPolycrystalline Silicon for Integra 
ted Circuit App I i cat i ons j «i2lti^^TU 

u 3 1: . * y ^ y 3 y jf o smn » at a< » * , Hk . # * ss s *j <t # fi * ft a a ft 

5 7 Or, 580 °C. 5 9 0 'C, 60 

0 °C , 6 1 0'CfcJ;(;6 2 0 'C !: u 3 S4 § itf }SSS ffl , ffi ft T * « =5r « 

6 0 0 -Ct 6 2 0'CT'it^§-lt^«i±'rCO^$^^SjltT^^ H B H ttT-J>§ ( It 

DCC. 0. 5 X 5 0 X 2 0 mm^ft«WtSS»o^|ijLt7xA-ifr& 
, ff 3* L i a t S B F ?f $ £ SI L tz J3'J * CO 3 0 c m 3 CO # >J x f- U- V t* V 
A ft , SBF»a«S37'C±liC(:g»Lit. *BfffiSEMB«t:J:o-CSB€ 
tSt> ayi4«SBF»it>|<?«*4l/^yl'«$5lttfc»'?; 
i: # 12 ft t> ft. 1z . SBF»J8[ + K64^iaS^<:a. 6 2 OXJtttf Stfcilf 'J 

y 3 VltiStlftJf § ft® 6 0 -CM < % n tz CO Jc» L . 5 7 0 "CT'it*^ 
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fc. i*l^<oa:#ttSr¥iBSEMtfflv^-Cffl*L7t. S B FSSlc 2Iia«jS L 
fc » , 6 0 0 *C i 6 2 0 'C 

t ar 5?« U^S. & « ft * ^ coft*3?J£«2 6 0 0 XJ-Cifc* S It fc # 'J y 'J 3 y 

K * fL x 'J ayKWaUl^ft^tfltWlitJiS^-jtti 1 ), it * ft U £ 0 
A 35 T v> & ft £ . «:<01ftliiB<9A>tli4v^. ^'jyjnyioS 

„ P. Li£>(± Journal of Applied Biomateria 
Is. 4 £ . 1 993. p. 22 ltfcUt, yD^y^itWSSCiltp 
H 7 . 3tgft^ill.7A-?>f h«®I*5 P H7. 2 tB #> 4> tl h t> CO t It tf 
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